Guanosine diphosphate binding to brown adipose tissue mitochondria is increased after single meal.
A single meal results in an increased thermic activity of brown adipose tissue (BAT). The purpose of the present studies was threefold: 1) to identify major metabolic origins involved in this thermic response, 2) to determine the effect of meal composition on it, and 3) to determine time changes in postprandial brown fat thermogenesis. Wistar rats were trained to eat during 2 feeding sessions/day. On the days of the experiment, rats received a test meal for 2 h, and respective control rats were simultaneously meal deprived. The animals were killed at one or more time points after meal onset, and their BAT was removed for determination of mitochondrial guanosine diphosphate (GDP) binding to indicate rate of uncoupled respiration (expts 1 and 3) or Na+-K+-ATPase activity representing coupled respiration (expt 2). Meal taking was followed by an 85% increase in GDP binding (P less than 0.001). In contrast, Na+-K+-ATPase activity was not altered by a test meal of a similar composition. The largest meal-induced rise in mitochondrial GDP binding was evident during the early postprandial hours, and it was greatly reduced by 10 h after meal onset. Expressed per total interscapular brown fat depot, a high-carbohydrate meal caused a greater increase in GDP binding than an equicaloric high-fat meal. Our data indicate that the BAT proton conductance pathway is activated by a single meal.